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hundredth (0.01) kilowatt-hour and shall de-
pend upon the compartment temperature at-
tainable as shown below. 

6.2.1.1 If the compartment temperature is 
always below 0.0 °F. (¥17.8 °C.), the average 
per-cycle energy consumption shall be equiv-
alent to: 

E=ET1 

where 
E=Total per-cycle energy consumption in 

kilowatt-hours per day. 
ET is defined in 5.2.1, and 
Number 1 indicates the test period during 

which the highest compartment tempera-
ture is measured. 

6.2.1.2 If one of the compartment tempera-
tures measured for a test period is greater 
than 0.0 °F (17.8 °C), the average per-cycle en-
ergy consumption shall be equivalent to: 

E = ET1 + ((ET2 ¥ ET1) × (0.0 ¥ TF1)/(TF2 ¥ 

TF1)) 

Where: 
E is defined in 6.2.1.1; 
ET is defined in 5.2.1; 
TF = freezer compartment temperature de-

termined according to 5.1.3 in degrees F; 
The numbers 1 and 2 indicate measurements 

taken during the first and second test pe-
riod as appropriate; and 

0.0 = Standardized compartment temperature 
in degrees F. 

6.2.2 Variable Anti-Sweat Heater Models. 
The standard cycle energy consumption of 
an electric freezer with a variable anti-sweat 
heater control (Estd), expressed in kilowatt- 
hours per day, shall be calculated equivalent 
to: 

Estd = E + (Correction Factor) where E is de-
termined by 6.2.1.1, or 6.2.1.2, whichever 
is appropriate, with the anti-sweat heat-
er switch in the ‘‘off’’ position or, for a 
product without an anti-sweat heater 
switch, the anti-sweat heater in its low-
est energy use state. 

Correction Factor = (Anti-sweat Heater 
Power × System-loss Factor) × (24 hrs/1 
day) × (1 kW/1000 W) 

Where: 
Anti-sweat Heater Power = 0.034 * (Heater 

Watts at 5%RH) 
+ 0.211 * (Heater Watts at 15%RH) 
+ 0.204 * (Heater Watts at 25%RH) 
+ 0.166 * (Heater Watts at 35%RH) 
+ 0.126 * (Heater Watts at 45%RH) 
+ 0.119 * (Heater Watts at 55%RH) 
+ 0.069 * (Heater Watts at 65%RH) 
+ 0.047 * (Heater Watts at 75%RH) 
+ 0.008 * (Heater Watts at 85%RH) 
+ 0.015 * (Heater Watts at 95%RH) 
Heater Watts at a specific relative humidity 

= the nominal watts used by all heaters 
at that specific relative humidity, 72 °F 
(22.2 °C) ambient, and DOE reference 

freezer (FZ) average temperature of 0 °F 
(¥17.8 °C). 

System-loss Factor = 1.3. 

7. Test Procedure Waivers 

To the extent that the procedures con-
tained in this appendix do not provide a 
means for determining the energy consump-
tion of a freezer, a manufacturer must obtain 
a waiver under 10 CFR 430.27 to establish an 
acceptable test procedure for each such prod-
uct. Such instances could, for example, in-
clude situations where the test set-up for a 
particular freezer basic model is not clearly 
defined by the provisions of section 2. For de-
tails regarding the criteria and procedures 
for obtaining a waiver, please refer to 10 CFR 
430.27. 

[47 FR 34528, Aug. 10, 1982; 48 FR 13013, Mar. 
29, 1983, as amended at 54 FR 36241, Aug. 31, 
1989; 54 FR 38788, Sept. 20, 1989; 75 FR 78871, 
Dec. 16, 2010; 76 FR 12502, Mar. 7, 2011; 76 FR 
24782, May 2, 2011] 

APPENDIX C TO SUBPART B OF PART 
430—UNIFORM TEST METHOD FOR 
MEASURING THE ENERGY CONSUMP-
TION OF DISHWASHERS 

NOTE: Prior to the compliance date for any 
amended energy conservation standards that 
incorporate standby mode and off mode en-
ergy consumption (May 30, 2013 unless the di-
rect final rule published on May 30, 2012 is 
withdrawn), manufacturers may use either 
Appendix C or Appendix C1 to certify compli-
ance with existing DOE energy conservation 
standards and to make any representations 
related to energy and/or water consumption 
of dishwashers, with the following exception. 
If the compliance date is after April 29, 2013, 
manufacturers that make representations re-
lated to standby mode and off mode energy 
consumption must use Appendix C1 for any 
representations made after April 29, 2013 of 
the energy and/or water consumption of 
these products, consistent with the require-
ments of 42 U.S.C. 6293(c)(2). 

After the compliance date for any amended 
energy conservation standards that incor-
porate standby mode and off mode energy 
consumption (May 30, 2013 unless the direct 
final rule published on May 30, 2012 is with-
drawn), all dishwashers shall be tested using 
the provisions of Appendix C1 to certify com-
pliance with amended energy conservation 
standards and to make any representations 
related to energy and/or water consumption, 
with the following exception. If the compli-
ance date is before April 29, 2013, manufac-
turers may use Appendix C for any represen-
tations until April 29, 2013 of energy and/or 
water consumption of these products, con-
sistent with the requirements of 42 U.S.C. 
6293(c)(2). 
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1. Definitions 

1.1 AHAM means the Association of Home 
Appliance Manufacturers. 

1.2 Compact dishwasher means a dish-
washer that has a capacity of less than eight 
place settings plus six serving pieces as spec-
ified in ANSI/AHAM DW–1–1992 (incorporated 
by reference; see § 430.3), using the test load 
specified in section 2.7.1 of this appendix. 

1.3 Cycle means a sequence of operations 
of a dishwasher which performs a complete 
dishwashing function, and may include vari-
ations or combinations of washing, rinsing, 
and drying. 

1.4 Cycle type means any complete se-
quence of operations capable of being preset 
on the dishwasher prior to the initiation of 
machine operation. 

1.5 Non-soil-sensing dishwasher means a 
dishwasher that does not have the ability to 
adjust automatically any energy consuming 
aspect of a wash cycle based on the soil load 
of the dishes. 

1.6 Normal cycle means the cycle type rec-
ommended by the manufacturer for com-
pletely washing a full load of normally soiled 
dishes including the power-dry feature. 

1.7 Power-dry feature means the introduc-
tion of electrically generated heat into the 
washing chamber for the purpose of improv-
ing the drying performance of the dish-
washer. 

1.8 Preconditioning cycle means any cycle 
that includes a fill, circulation, and drain to 
ensure that the water lines and sump area of 
the pump are primed. 

1.9 Sensor heavy response means, for stand-
ard dishwashers, the set of operations in a 
soil-sensing dishwasher for completely wash-
ing a load of dishes, four place settings of 
which are soiled according to ANSI/AHAM 
DW–1–1992 (incorporated by reference; see 
§ 430.3) and as additionally specified in sec-
tion 2.7.2 of this appendix. For compact dish-
washers, this definition is the same, except 
that two soiled place settings are used in-
stead of four. 

1.10 Sensor light response means, for both 
standard and compact dishwashers, the set of 
operations in a soil-sensing dishwasher for 
completely washing a load of dishes, one 
place setting of which is soiled with half of 
the gram weight of soils for each item speci-
fied in a single place setting according to 
ANSI/AHAM DW–1–1992 (incorporated by ref-
erence; see § 430.3) and as additionally speci-
fied in section 2.7.2 of this appendix. 

1.11 Sensor medium response means, for 
standard dishwashers, the set of operations 
in a soil-sensing dishwasher for completely 
washing a load of dishes, two place settings 
of which are soiled according to ANSI/AHAM 
DW–1–1992 (incorporated by reference; see 
§ 430.3) and as additionally specified in sec-
tion 2.7.2 of this appendix. For compact dish-

washers, this definition is the same, except 
that one soiled place setting is used. 

1.12 Soil-sensing dishwasher means a dish-
washer that has the ability to adjust any en-
ergy consuming aspect of a wash cycle based 
on the soil load of the dishes. 

1.13 Standard dishwasher means a dish-
washer that has a capacity equal to or great-
er than eight place settings plus six serving 
pieces as specified in ANSI/AHAM DW–1–1992 
(incorporated by reference; see § 430.3), using 
the test load specified in section 2.7.1 of this 
appendix. 

1.14 Standby mode means the lowest power 
consumption mode which cannot be switched 
off or influenced by the user and that may 
persist for an indefinite time when the dish-
washer is connected to the main electricity 
supply and used in accordance with the man-
ufacturer’s instructions. 

1.15 Truncated normal cycle means the nor-
mal cycle interrupted to eliminate the 
power-dry feature after the termination of 
the last rinse operation. 

1.16 Truncated sensor heavy response means 
the sensor heavy response interrupted to 
eliminate the power-dry feature after the 
termination of the last rinse operation. 

1.17 Truncated sensor light response means 
the sensor light response interrupted to 
eliminate the power-dry feature after the 
termination of the last rinse operation. 

1.18 Truncated sensor medium response 
means the sensor medium response inter-
rupted to eliminate the power-dry feature 
after the termination of the last rinse oper-
ation. 

1.19 Water-heating dishwasher means a 
dishwasher which, as recommended by the 
manufacturer, is designed for heating cold 
inlet water (nominal 50 °F) or designed for 
heating water with a nominal inlet tempera-
ture of 120 °F. Any dishwasher designated as 
water-heating (50 °F or 120 °F inlet water) 
must provide internal water heating to 
above 120 °F in at least one wash phase of the 
normal cycle. 

2. Testing conditions: 

2.1 Installation Requirements. Install the 
dishwasher according to the manufacturer’s 
instructions. A standard or compact under- 
counter or under-sink dishwasher must be 
tested in a rectangular enclosure con-
structed of nominal 0.374 inch (9.5 mm) ply-
wood painted black. The enclosure must con-
sist of a top, a bottom, a back, and two sides. 
If the dishwasher includes a counter top as 
part of the appliance, omit the top of the en-
closure. Bring the enclosure into the closest 
contact with the appliance that the configu-
ration of the dishwasher will allow. 

2.2 Electrical energy supply. 
2.2.1 Dishwashers that operate with an elec-

trical supply of 115 volts. Maintain the elec-
trical supply to the dishwasher at 115 volts 
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±2 percent and within 1 percent of the name-
plate frequency as specified by the manufac-
turer. 

2.2.2 Dishwashers that operate with an elec-
trical supply of 240 volts. Maintain the elec-
trical supply to the dishwasher at 240 volts 
±2 percent and within 1 percent of its name-
plate frequency as specified by the manufac-
turer. 

2.3 Water temperature. Measure the tem-
perature of the water supplied to the dish-
washer using a temperature measuring de-
vice as specified in section 3.1 of this appen-
dix. 

2.3.1 Dishwashers to be tested at a nominal 
140 °F inlet water temperature. Maintain the 
water supply temperature at 140° ±2 °F. 

2.3.2 Dishwashers to be tested at a nominal 
120 °F inlet water temperature. Maintain the 
water supply temperature at 120° ±2 °F. 

2.3.3 Dishwashers to be tested at a nominal 
50 °F inlet water temperature. Maintain the 
water supply temperature at 50° ±2 °F. 

2.4 Water pressure. Using a water pressure 
gauge as specified in section 3.4 of this ap-
pendix, maintain the pressure of the water 
supply at 35 ±2.5 pounds per square inch 
gauge (psig) when the water is flowing. 

2.5 Ambient and machine temperature. Using 
a temperature measuring device as specified 
in section 3.1 of this appendix, maintain the 
room ambient air temperature at 75° ±5 °F, 
and ensure that the dishwasher and the test 
load are at room ambient temperature at the 
start of each test cycle. 

2.6 Test Cycle and Load. 
2.6.1 Non-soil-sensing dishwashers to be test-

ed at a nominal inlet temperature of 140 °F. 
These units must be tested on the normal 
cycle and truncated normal cycle without a 
test load if the dishwasher does not heat 
water in the normal cycle. 

2.6.2 Non-soil-sensing dishwashers to be test-
ed at a nominal inlet temperature of 50 °F or 120 
°F. These units must be tested on the normal 
cycle with a clean load of eight place set-
tings plus six serving pieces, as specified in 
section 2.7.1 of this appendix. If the capacity 
of the dishwasher, as stated by the manufac-
turer, is less than eight place settings, then 
the test load must be the stated capacity. 

2.6.3 Soil-sensing dishwashers to be tested at 
a nominal inlet temperature of 50 °F, 120 °F, or 
140 °F. These units must be tested first for 
the sensor heavy response, then tested for 
the sensor medium response, and finally for 
the sensor light response with the following 
combinations of soiled and clean test loads. 

2.6.3.1 For tests of the sensor heavy re-
sponse, as defined in section 1.9 of this ap-
pendix: 

(A) For standard dishwashers, the test unit 
is to be loaded with a total of eight place set-
tings plus six serving pieces as specified in 
section 2.7.1 of this appendix. Four of the 

eight place settings must be soiled according 
to ANSI/AHAM DW–1–1992 (incorporated by 
reference, see § 430.3) and as additionally 
specified in section 2.7.2 of this appendix, 
while the remaining place settings, serving 
pieces, and all flatware are not soiled. 

(B) For compact dishwashers, the test unit 
is to be loaded with four place settings plus 
six serving pieces as specified in section 2.7.1 
of this appendix. Two of the four place set-
tings must be soiled according to ANSI/ 
AHAM DW–1–1992 and as additionally speci-
fied in section 2.7.2 of this appendix, while 
the remaining place settings, serving pieces, 
and all flatware are not soiled. 

2.6.3.2 For tests of the sensor medium re-
sponse, as defined in section 1.11 of this ap-
pendix: 

(A) For standard dishwashers, the test unit 
is to be loaded with a total of eight place set-
tings plus six serving pieces as specified in 
section 2.7.1 of this appendix. Two of the 
eight place settings must be soiled according 
to ANSI/AHAM DW–1–1992 (incorporated by 
reference, see § 430.3) and as additionally 
specified in section 2.7.2 of this appendix, 
while the remaining place settings, serving 
pieces, and all flatware are not soiled. 

(B) For compact dishwashers, the test unit 
is to be loaded with four place settings plus 
six serving pieces as specified in section 2.7.1 
of this appendix. One of the four place set-
tings must be soiled according to ANSI/ 
AHAM DW–1–1992 and as additionally speci-
fied in section 2.7.2 of this appendix, while 
the remaining place settings, serving pieces, 
and all flatware are not soiled. 

2.6.3.3 For tests of the sensor light re-
sponse, as defined in section 1.10 of this ap-
pendix: 

(A) For standard dishwashers, the test unit 
is to be loaded with a total of eight place set-
tings plus six serving pieces as specified in 
section 2.7.1 of this appendix. One of the 
eight place settings must be soiled with half 
of the soil load specified for a single place 
setting according to ANSI/AHAM DW–1–1992 
(incorporated by reference, see § 430.3) and as 
additionally specified in section 2.7.2 of this 
appendix, while the remaining place set-
tings, serving pieces, and all flatware are not 
soiled. 

(B) For compact dishwashers, the test unit 
is to be loaded with four place settings plus 
six serving pieces as specified in section 2.7.1 
of this appendix. One of the four place set-
tings must be soiled with half of the soil load 
specified for a single place setting according 
to ANSI/AHAM DW–1–1992 and as addition-
ally specified in section 2.7.2 of this appen-
dix, while the remaining place settings, serv-
ing pieces, and all flatware are not soiled. 

2.7 Test load. 
2.7.1 Test load items. 
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Dishware/glass-
ware/flatware item Primary source Description Primary No. Alternate source Alternate source 

No. 

Dinner Plate .......... Corning Comcor®/ 
Corelle®.

10 inch Dinner 
Plate.

6003893 ..................... .

Bread and Butter 
Plate.

Corning Comcor®/ 
Corelle®.

6.75 inch Bread & 
Butter.

6003887 ..................... Arzberg ................ 8500217100 or 
2000–00001– 
0217–1 

Fruit Bowl .............. Corning Comcor®/ 
Corelle®.

10 oz. Dessert 
Bowl.

6003899 ..................... Arzberg ................ 3820513100 

Cup ........................ Corning Comcor®/ 
Corelle®.

8 oz. Ceramic 
Cup.

6014162 ..................... Arzberg ................ 1382–00001–4732 

Saucer ................... Corning Comcor®/ 
Corelle®.

6 inch Saucer ...... 6010972 ..................... Arzberg ................ 1382–00001–4731 

Serving Bowl ......... Corning Comcor®/ 
Corelle®.

1 qt. Serving Bowl 6003911 ..................... .

Platter .................... Corning Comcor®/ 
Corelle®.

9.5 inch Oval Plat-
ter.

6011655 ..................... .

Glass—Iced Tea ... Libbey .................. .............................. 551 HT ....................... .
Flatware—Knife ..... Oneida®—Accent .............................. 2619KPVF ................. WMF—Gastro 

0800.
12.0803.6047 

Flatware—Dinner 
Fork.

Oneida®—Accent .............................. 2619FRSF ................. WMF—Signum 
1900.

12.1905.6040 

Flatware—Salad 
Fork.

Oneida®—Accent .............................. 2619FSLF .................. WMF—Signum 
1900.

12.1964.6040 

Flatware—Tea-
spoon.

Oneida®—Accent .............................. 2619STSF ................. WMF—Signum 
1900.

12.1910.6040 

Flatware—Serving 
Fork.

Oneida®—Flight .. .............................. 2865FCM ................... WMF—Signum 
1900.

12.1902.6040 

Flatware—Serving 
Spoon.

Oneida®—Accent .............................. 2619STBF ................. WMF—Signum 
1900.

12.1904.6040 

2.7.2 Soils. The soils shall be as specified 
in ANSI/AHAM DW–1–1992 (incorporated by 
reference, see § 430.3), except for the following 
substitutions. 

2.7.2.1 Margarine. The margarine shall be 
Fleischmann’s Original stick margarine. 

2.7.2.2 Coffee. The coffee shall be Folgers 
Classic Decaf. 

2.8 Detergent. Use half the quantity of de-
tergent specified according to ANSI/AHAM 
DW–1–1992 (incorporated by reference, see 
§ 430.3), using Cascade with the Grease Fight-
ing Power of Dawn powder as the detergent 
formulation. 

2.9 Testing requirements. Provisions in this 
appendix pertaining to dishwashers that op-
erate with a nominal inlet temperature of 50 
°F or 120 °F apply only to water-heating dish-
washers as defined in section 1.19 of this ap-
pendix. 

2.10 Preconditioning requirements. Pre-
condition the dishwasher by establishing the 
testing conditions set forth in sections 2.1 
through 2.5 of this appendix. Set the dish-
washer to the preconditioning cycle as de-
fined in section 1.8 of this appendix, without 
using a test load, and initiate the cycle. 

3. Instrumentation 

Test instruments must be calibrated annu-
ally. 

3.1 Temperature measuring device. The de-
vice must have an error no greater than ±1 °F 
over the range being measured. 

3.2 Timer. Time measurements for each 
monitoring period shall be accurate to with-
in 2 seconds. 

3.3 Water meter. The water meter must 
have a resolution of no larger than 0.1 gal-
lons and a maximum error no greater than 
±1.5 percent of the measured flow rate for all 
water temperatures encountered in the test 
cycle. 

3.4 Water pressure gauge. The water pres-
sure gauge must have a resolution of one 
pound per square inch (psi) and must have an 
error no greater than 5 percent of any meas-
ured value over the range of 35 ±2.5 psig. 

3.5 Watt-hour meter. The watt-hour meter 
must have a resolution of 1 watt-hour or less 
and a maximum error of no more than 1 per-
cent of the measured value for any demand 
greater than 50 watts. 

3.6 Standby wattmeter. The standby 
wattmeter must have a resolution of 0.1 watt 
or less, a maximum error of no more than 1 
percent of the measured value, and must be 
capable of operating within the stated toler-
ances for input voltages up to 5 percent total 
harmonic distortion. The standby wattmeter 
must be capable of operating at frequencies 
from 47 hertz through 63 hertz. Power meas-
urements must have a crest factor of 3 or 
more at currents of 2 amps RMS or less. 

3.7 Standby watt-hour meter. The standby 
watt-hour meter must meet all the require-
ments of the standby wattmeter and must 
accumulate watt-hours at a minimum power 
level of 20 milliwatts. 
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4. Test Cycle and Measurements 

4.1 Test cycle. Perform a test cycle by es-
tablishing the testing conditions set forth in 
section 2 of this appendix, setting the dish-
washer to the cycle type to be tested, initi-
ating the cycle, and allowing the cycle to 
proceed to completion. 

4.2 Machine electrical energy consumption. 
Measure the machine electrical energy con-
sumption, M, expressed as the number of kil-
owatt-hours of electricity consumed by the 
machine during the entire test cycle, using a 
water supply temperature as set forth in sec-
tion 2.3 of this appendix and using a watt- 
hour meter as specified in section 3.5 of this 
appendix. 

4.3 Water consumption. Measure the water 
consumption, V, expressed as the number of 
gallons of water delivered to the machine 
during the entire test cycle, using a water 
meter as specified in section 3.3 of this ap-
pendix. 

4.4 Standby power. Connect the dishwasher 
to a standby wattmeter or a standby watt- 
hour meter as specified in sections 3.6 and 
3.7, respectively, of this appendix. Select the 
conditions necessary to achieve operation in 
the standby mode as defined in section 1.14 of 
this appendix. Monitor the power consump-
tion but allow the dishwasher to stabilize for 
at least 5 minutes. Then monitor the power 
consumption for at least an additional 5 min-
utes. If the power level does not change by 
more than 5 percent from the maximum ob-
served value during the later 5 minutes and 
there is no cyclic or pulsing behavior of the 
load, the load can be considered stable. For 
stable operation, standby power, Sm, can be 
recorded directly from the standby watt 
meter in watts or accumulated using the 
standby watt-hour meter over a period of at 
least 5 minutes. For unstable operation, the 
energy must be accumulated using the 
standby watt-hour meter over a period of at 
least 5 minutes and must capture the energy 
use over one or more complete cycles. Cal-
culate the average standby power, Sm, ex-
pressed in watts by dividing the accumulated 
energy consumption by the duration of the 
measurement period. 

5. Calculation of Derived Results From Test 
Measurements 

5.1 Machine energy consumption. 
5.1.1 Machine energy consumption for non- 

soil-sensing electric dishwashers. Take the 
value recorded in section 4.2 of this appendix 
as the per-cycle machine electrical energy 
consumption. Express the value, M, in kilo-
watt-hours per cycle. 

5.1.2 Machine energy consumption for soil- 
sensing electric dishwashers. The machine en-
ergy consumption for the sensor normal 
cycle, M, is defined as: 
M = (Mhr×Fhr) + (Mmr×Fmr) + (Mlr×Flr) 
where, 

Mhr = the value recorded in section 4.2 of this 
appendix for the test of the sensor heavy 
response, expressed in kilowatt-hours per 
cycle, 

Mmr = the value recorded in section 4.2 of this 
appendix for the test of the sensor me-
dium response, expressed in kilowatt- 
hours per cycle, 

Mlr = the value recorded in section 4.2 of this 
appendix for the test of the sensor light 
response, expressed in kilowatt-hours per 
cycle, 

Fhr = the weighting factor based on consumer 
use of heavy response = 0.05, 

Fmr = the weighting factor based on con-
sumer use of medium response = 0.33, 

Flr = the weighting factor based on consumer 
use of light response = 0.62. 

5.2 Drying energy. 
5.2.1 Drying energy consumption for non- 

soil-sensing electric dishwashers. Calculate the 
amount of energy consumed using the power- 
dry feature after the termination of the last 
rinse option of the normal cycle. Express the 
value, ED, in kilowatt-hours per cycle. 

5.2.2 Drying energy consumption for soil- 
sensing electric dishwashers. The drying en-
ergy consumption, ED, for the sensor normal 
cycle is defined as: 

ED = (EDhr + EDmr + EDlr)/3 

Where, 

EDhr = energy consumed using the power-dry 
feature after the termination of the last 
rinse option of the sensor heavy re-
sponse, expressed in kilowatt-hours per 
cycle, 

EDmr = energy consumed using the power-dry 
feature after the termination of the last 
rinse option of the sensor medium re-
sponse, expressed in kilowatt-hours per 
cycle, 

EDlr = energy consumed using the power-dry 
feature after the termination of the last 
rinse option of the sensor light response, 
expressed in kilowatt-hours per cycle. 

5.3 Water consumption. 
5.3.1 Water consumption for non-soil-sensing 

dishwashers using electrically heated, gas-heat-
ed, or oil-heated water. 

Take the value recorded in section 4.3 of 
this appendix as the per-cycle water energy 
consumption. Express the value, V, in gal-
lons per cycle. 

5.3.2 Water consumption for soil-sensing 
dishwashers using electrically heated, gas-heat-
ed, or oil-heated water. 

The water consumption for the sensor nor-
mal cycle, V, is defined as: 

V = (Vhr×Fhr) + (Vmr×Fmr) + (Vlr×Flr) 

Where, 

Vhr = the value recorded in section 4.3 of this 
appendix for the test of the sensor heavy 
response, expressed in gallons per cycle, 
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Vmr = the value recorded in section 4.3 of this 
appendix for the test of the sensor me-
dium response, expressed in gallons per 
cycle, 

Vlr = the value recorded in section 4.3 of this 
appendix for the test of the sensor light 
response, expressed in gallons per cycle, 

Fhr = the weighting factor based on consumer 
use of heavy response = 0.05, 

Fmr = the weighting factor based on con-
sumer use of medium response = 0.33, 

Flr = the weighting factor based on consumer 
use of light response = 0.62. 

5.4 Water energy consumption for non-soil- 
sensing or soil-sensing dishwashers using elec-
trically heated water. 

5.4.1 Dishwashers that operate with a nomi-
nal 140 °F inlet water temperature, only. Cal-
culate the water energy consumption, W, ex-
pressed in kilowatt-hours per cycle and de-
fined as: 
W = V × T × K 
where, 
V = water consumption in gallons per cycle, 

as determined in section 5.3.1 of this ap-
pendix for non-soil-sensing dishwashers 
and section 5.3.2 of this appendix for soil- 
sensing dishwashers, 

T = nominal water heater temperature rise = 
90 °F, and 

K = specific heat of water in kilowatt-hours 
per gallon per degree Fahrenheit = 0.0024. 

5.4.2 Dishwashers that operate with a nomi-
nal inlet water temperature of 120 °F. Cal-
culate the water energy consumption, W, ex-
pressed in kilowatt-hours per cycle and de-
fined as: 
W = V × T × K 
where, 
V = water consumption in gallons per cycle, 

as determined in section 5.3.1 of this ap-
pendix for non-soil-sensing dishwashers 
and section 5.3.2 of this appendix for soil- 
sensing dishwashers, 

T = nominal water heater temperature rise = 
70 °F, and 

K = specific heat of water in kilowatt-hours 
per gallon per degree Fahrenheit = 0.0024, 

5.5 Water energy consumption per cycle 
using gas-heated or oil-heated water. 

5.5.1 Dishwashers that operate with a nomi-
nal 140 °F inlet water temperature, only. Cal-
culate the water energy consumption using 
gas-heated or oil-heated water, Wg, expressed 
in Btu’s per cycle and defined as: 
Wg = V × T × C/e 
where, 
V = water consumption in gallons per cycle, 

as determined in section 5.3.1 of this ap-
pendix for non-soil-sensing dishwashers 
and section 5.3.2 of this appendix for soil- 
sensing dishwashers, 

T = nominal water heater temperature rise = 
90 °F, 

C = specific heat of water in Btu’s per gallon 
per degree Fahrenheit = 8.2, and 

e = nominal gas or oil water heater recovery 
efficiency = 0.75, 

5.5.2 Dishwashers that operate with a nomi-
nal inlet water temperature of 120 °F. Cal-
culate the water energy consumption using 
gas-heated or oil-heated water, Wg, expressed 
in Btu’s per cycle and defined as: 

Wg = V × T × C/e 

where, 

V = water consumption in gallons per cycle, 
as determined in section 5.3.1 of this ap-
pendix for non-soil-sensing dishwashers 
and section 5.3.2 of this appendix for soil- 
sensing dishwashers, 

T = nominal water heater temperature rise = 
70 °F, 

C = specific heat of water in Btu’s per gallon 
per degree Fahrenheit = 8.2, and 

e = nominal gas or oil water heater recovery 
efficiency = 0.75. 

5.6 Annual standby energy consumption. 
Calculate the estimated annual standby en-
ergy consumption. First determine the num-
ber of standby hours per year, Hs, defined as: 

Hs = H¥(N×L). 

Where, 

H = the total number of hours per year = 8766 
hours per year, 

N = the representative average dishwasher 
use of 215 cycles per year, 

L = the average of the duration of the nor-
mal cycle and truncated normal cycle, 
for non-soil-sensing dishwashers with a 
truncated normal cycle; the duration of 
the normal cycle, for non-soil-sensing 
dishwashers without a truncated normal 
cycle; the average duration of the sensor 
light response, truncated sensor light re-
sponse, sensor medium response, trun-
cated sensor medium response, sensor 
heavy response, and truncated sensor 
heavy response, for soil-sensing dish-
washers with a truncated cycle option; 
the average duration of the sensor light 
response, sensor medium response, and 
sensor heavy response, for soil-sensing 
dishwashers without a truncated cycle 
option. 

Then calculate the estimated annual 
standby power use, S, expressed in kilowatt- 
hours per year and defined as: 

S = Sm×((Hs)/1000) 

Where, 

Sm = the average standby power in watts as 
determined in section 4.4 of this appen-
dix. 

[68 FR 51900, Aug. 29, 2003, as amended at 77 
FR 65980, Oct. 31, 2012] 
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